A 52-year-old man with massive hemoptysis underwent a left upper lobectomy. He suddenly reported a severe headache and lost consciousness on postoperative day 4. Computed tomography of the brain demonstrated a subarachnoid hemorrhage due to right vertebral artery dissection. Fortunately, he recovered well with intensive neurosurgical treatment. Vertebral artery dissection sometimes develops following systemic vascular disease, infection, and even minor neck trauma such as hyperextension or torsion of the neck. We should be aware that vertebral artery dissection may cause postoperative stroke and subarachnoid hemorrhage.
The case of a patient who underwent left upper lobectomy for massive hemoptysis because of an infected, chronic inflammatory granuloma is presented. SAH due to right VA dissection developed on postoperative day (POD) 4. The patient recovered successfully with intensive neurosurgical treatment. Postoperative SAH due to VA dissection is extremely rare, and to the best of our knowledge, this is the first report of such a case.
Case Report
A 52-year-old man was transferred to our hospital with acute respiratory failure due to massive hemoptysis. His past history included a median sternotomy for bilateral pneumothorax using surgical staplers at another hospital when he was 33 years old, but he had no hypertension or diabetes mellitus. He smoked one pack a day for 20 years. A day before transfer, he had massive hemoptysis and was taken to a hospital by ambulance. On admission to our hospital, he was under sedation and intubated with a tra
Introduction
Stroke is a rare but the most feared postoperative complication. The incidence of stroke depends on the type of surgery, 0.08%-0.7% in general surgery and 1.4%-9.7% in cardiovascular surgery. 1) Following lung resection for primary lung cancer in Japan, its incidence is 0.02%, and it accounts for 1.7% of postoperative morbidity and 2.4% of total hospital deaths.
2) While the majority of postoperative strokes is embolic, hemorrhagic stroke and subarachnoid hemorrhage (SAH) are rarely reported.
1) The most frequent and well-known causes of non-traumatic SAH are rupture of a cerebral aneurysm and bleeding from a cerebral arteriovenous malformation. Vertebral artery (VA) dissection is a less frequent cause of SAH; however, it is increasingly recognized as a cause of stroke and SAH. [3] [4] [5] was 13.5 mg/L, and the hemoglobin had decreased from 13.5 g/dL to 9.8 g/dL. Initially, he underwent transcatheter arterial embolization, and 2 abnormal feeding vessels in the left upper lobe were embolized. On the second day, he underwent a left upper lobectomy. He was weaned from ventilatory support on POD2, but he was kept under moderate sedation because of his restless behavior due to delirium. He was discharged from the intensive care unit to a general ward on the morning of POD4. In the evening of POD4, when he was awake and alert, he suddenly reported a severe headache and lost consciousness. Computed tomography of the brain revealed diffuse hemorrhage in the basal cistern, and a 3-D reconstructed image indicated irregularly dilated intracranial right VA (Fig. 2) ; SAH due to right VA dissection was diagnosed. He underwent intensive neurosurgical treatment; transcatheter embolization of the right VA was performed on POD5, and relief of hydrocephalus was successfully achieved through a ventriculoperitoneal shunt. He recovered well with no motor impairment and was transferred to another hospital for rehabilitation on POD42. Hemoptysis never recurred after lung resection. Histological examination of the resected lung revealed pneumonia, bleeding, and abscess formation around chronic inflammatory granulation tissue. There was no evidence of malignancy or specific pathogens such as fungal or mycobacterial species.
Discussion and Conclusion
The VA has 4 anatomical segments: V1 is from the subclavian artery to the transverse foramen of C6; V2 is the segment ascending through the transverse foramen from C6-C2; V3 is from the transverse foramen of C2 and the foramen magnum; and V4 is the intracranial segment from the foramen magnum to the basilar artery.
3)
The VA in V3 and V4 is vulnerable for anatomical reasons. The VA is mobile in V3 and relatively immobile in V4 at the point of penetrating the dura mater through the foramen magnum. 6) In addition, the VA from the distal V3 to V4 has a thinner media and adventitia, with fewer elastic fibers than other segments. 7) Therefore, mechanical stress on the vessel wall in these segments may cause an intimal tear and intramural hemorrhage. An intimal tear may sometimes lead to a transmural rupture in V4.
VA dissection generally causes severe neck pain or an occipital headache on the affected side. The further clinical presentation may differ depending on the morphology of the dissection at angiography, the steno-occlusive type or the aneurysmal type. The steno-occlusive type is likely associated with infarctions in the area of the posterior circulation such as the lateral medulla, the cerebellum, and the spinal cord. 4) In contrast, the aneurysmal type, which is mostly located in V4, is likely to cause SAH. 3) Sometimes, VA dissection causes only pain in the neck without neurological impairments and heals spontaneously.
The pathogenesis of VA dissection is not fully understood. Underlying vascular disorders such as fibromuscular dysplasia and cystic medial necrosis, infections, trauma, hypertension, and oral contraceptives are reportedly associated with VA dissection. 3, 8) The most commonly encountered factor is a wide variety of trauma to the head and neck. 4) Many reports have followed apparently trivial traumatic events, including performing yoga exercise, chiropractic manipulation, visiting a hairdresser, a fall during intoxication with alcohol, and even undergoing gastrofiberscopic examination under general anesthesia. 4, 9, 10) These procedures include hyperextension or torsion of the neck, which produces mechanical stress on the VA wall.
There are several possibilities as to when the present patient developed the VA dissection. He might have had an impending lesion before the present illness. Alternately, he might have developed the VA dissection at some time during his hospitalization, but symptoms such as neck pain or occipital headache were masked until the evening of POD4 because he was mostly intubated and sedated. In regard to possible reasons for his VA dissection, one is pulmonary infection. 8) Histological findings demonstrated pneumonia and abscess formation in the resected lung. The other is hyperextension or torsion of his neck. He was intubated or reintubated 3 times in total, and he was intermittently restless with intensive movements due to delirium even though he was sedated during his ICU stay.
When SAH and irregularly dilated intracranial VA were found in the CT images of the brain, VA dissection would be a highly probable cause of SAH. The 3-D reconstruction images of VA may not necessarily show an intimal flap. Atherosclerotic fusiform aneurysm and infected aneurysm would be considered as differential diagnosis based on the morphology of dilated vertebral artery; however, these conditions less likely cause SAH. A four-vessel study is the gold standard for diagnosing cerebrovascular disease. However, a 3-D reconstructed CT of the brain with contrast media was less invasive and useful to diagnose VA dissection in the present case. Ruptured VA dissections are unstable and easily rebleed. Overall, 70% of rebleeding occurs within a day after the initial SAH, with a very high mortality.
11) Therefore, an immediate diagnosis of ruptured VA is necessary for early intervention and a better prognosis.
In conclusion, it is important to be aware of VA dissection as a possible cause of postoperative stroke and subarachnoid hemorrhage, even though it is extremely rare.
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